To explore the role of adhesion molecules in mediating mononuclear cell localisation, development of the granulomatous reaction, and cell mediated damage to the arterial wall in giant cell arteritis, 17 temporal artery biopsy specimens were examined. Eleven showed the histological features of giant cell arteritis and six showed no evidence of arteritis. All were examined for the expression of LFA-3, ICAM-1 and its receptor LFA-1, and HLA-DR. Temporal arteries with early features of arteritis, as well as histologically unaffected skip areas, showed a regional induction of ICAM-1 expression, but not HLA-DR, on smooth muscle cells of the media. ICAM-1 expression was detected in areas where a -clinically important mononuclear cell infiltrate had not yet developed. In more florid cases of giant cell arteritis there was an additional widespread induction of ICAM-1 expression on intimal. myofibroblasts. Strong expression of ICAM-1, HLA-DR, and LFA-3 was found on macrophages, epithelioid cells, and giant cells comprising the granulomatous lesion.
Giant cell arteritis (temporal arteritis) is a vasculitis of unknown aetiology affecting medium and small sized arteries. Immunophenotypic analysis of the mononuclear cell infiltrate in giant cell arteritis indicates that cell-mediated immune mechanisms may be involved in the pathogenesis of this disease. Lymphocytes found at the site of arterial damage include activated T cells which express the class II major histocompatibility complex (MHC) antigen HLA-DR and the interleukin-2 receptor."q The inability to detect these activation markers on peripheral blood T lymphocytes of these patients led investigators to suggest that T cells were activated within the vascular lesions. 4 Furthermore, expression of HLA-DR by macrophages, epithelioid cells, and multinucleated giant cells, which comprise the granulomatous inflammatory cell infiltrate, suggested that these cells finction as antigen presenting cells and have a role in activating neighbouring T cells. '-5 Although no antigen (either foreign or self) has been defined, these cellular interactions are thought to underlie the chronic inflammatory process in this disease. 5 Conjugate formation between T cells and antigen presenting cells is a prerequisite for antigen specific T cell activation. The MHC class II molecule presents processed exogenous antigen for recognition by the T cell receptor on CD4 positive T cells6 and also participates as an adhesion molecule through its interaction with the CD4 molecule.7 Several other distinct receptor and ligand interactions contribute towards T cell activation by antigen presenting cells.8 Of these, two well characterised accessory adhesion pathways are the LFA-1/ICAM-1 and CD2/ LFA-3 interactions.9 These adhesion molecules have an important role in mediating the intercellular interactions underlying leucocyte localisation, activation, and effector functions."' LFA-1, an ol, /2 heterodimer belonging to the integrin family of molecules," is expressed on virtually all leucocytes,'0 CD2 has a distribution restricted to T cells. 14 *The ligands for both these adhesion receptors are ICAM-1/ICAM-2 and LFA-3, respectively."1 '7 2) . HLA-DR and ICAM-1 showed a similar pattern of immunoreactivity on mononuclear cells, with strong expression on all macrophages and on a proportion of morphologically identified lymphocytes, with a prevalence similar to that previously reported for HLA-DR."q HLA-DR and ICAM-1 were also coexpressed on endothelial cells. Staining of selected positive biopsy specimens with a monoclonal antibody against CD 1 Ic (p 150/ 95), an adhesion-associated molecule expressed by monocytic cells,20 showed that mononuclear cells infiltrating between the smooth muscle cells of the media were predominantly macrophages. These cells stained strongly for HLA-DR and ICAM-1 and were also seen in close proximity to the internal elastic lamina (fig 2) . In all cases offlorid giant cell arteritis there was widespread and strong expression of ICAM-1 on the myofibroblasts of the intima (fig 2) . Moderate to strong expression of ICAM-1 was shown by the smooth muscle cells of the media adjacent to infiltrating macrophages and granulomas (fig 2) . Biopsy specimens with more focal changes of arteritis also showed a regional expression of ICAM-1 on smooth muscle cells adjacent to the granulomatous inflammatory cells. There was no increased expression of LFA-3 in these same areas of the media when serial sections were examined. HLA-DR showed a contrasting pattern of expression within the intima and media when compared to that for ICAM-1. adhesion molecules in giant cell arteritis, intense expression of ICAM-1 and LFA-3 was found at the surface of these cells. In contrast, HLA-DR showed both a diffuse cytoplasmic distribution as well as expression at the surface membrane. The strong expression of ICAM-1 at the surface of epithelioid cells and multinucleated giant cells, when compared with HLA-DR, indicates a preferential pattern of ICAM-1 distribution within these cells and suggests that cells comprising the granuloma of giant cell arteritis are in a functionally activated state. Expression ofadhesion molecules by these cells would facilitate the cell conjugate interactions with T lymphocytes necessary for receptor mediated T cell proliferation. 29 In all the cases ofgiant cell arteritis examined we found a preferential induction of ICAM-1 with no evidence of HLA-DR expression on myofibroblasts of the intima and vascular smooth muscle cells. Evidence that ICAM-1 expression is modulated by cytokines in a different manner to that of HLA-DR has been shown for several tissues.303' Other workers have also been unable to show HLA-DR expression on smooth muscle cells in giant cell arteritis.4 These findings contrast with the observations that vascular smooth muscle cells express HLA class II antigens in atherosclerotic plaques32 and that cytokines such as IFN-y induce HLA-DR expression on arterial smooth muscle cells in vitro. 33 Analysis of the types of cytokines produced in the vascular lesions may explain these observations as HLA-DR shows variable patterns of expression in response to different cytokines. 33 Locally elaborated cytokines are responsible for the formation and development of the granulomatous response.'9 Recently adhesion molecules such as LFA-1, and to a lesser extent ICAM-1, have also been shown in vitro to mediate the formation of multinucleated giant cells.34 These authors showed that fusion of monocytes in response to IFN-y could be inhibited by monoclonal antibodies directed against the a or # chains of LFA-1, with some inhibitory effect also shown by a monoclonal antibody against ICAM-1. Cytokines such as IFN-y or IL-1, in addition to contributing to the development of granulomas,'9 are also probably responsible for inducing ICAM-1 expression on components of the arterial wall adjacent to the granulomatous infiltrate. Studies on a variety of different tissues have shown a close temporospatial relation between induction of ICAM-1 expression and the degree of leucocyte infiltration within those tissues.3' 13' This implies an important role for the LFA-1/ICAM-1 interaction in leucocyte trafficking at sites of inflammation. The demonstration that within a skip area ICAM-1 was expressed on regions of the media suggests that expression of ICAM-1 on the smooth muscle cells of the media may precede heavy leucocyte infiltration into those regions of the media. As biopsy confined to "skip areas" and routine staining can result in false negative diagnosis38 the detection of ICAM-1 expression within regions of the media may improve the sensitivity of detecting early arteritis. Our 
